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Description 

This invention relates to construction compo- 
nents for use in civil engineering. 

More particularly, the present invention pertains 
to construction components which may be locked 
together in various configurations to form civil en- 
gineering structures such as bridges, platforms, 
and the like. Prior U.S. Patents No. 2,876,726, No. 
3.057.315. and No. 3,805,721 describe a series of 
successive developments in such construction 
ccrrjpcnents and special locks therefor. Specifi- 
cally, US-A-3805721. which represents the closest 
prior art known to the Applicants, discloses a con- 
struction component for use in civil engineering 
comprising: 

a plurality of female lock assemblies disposed . 
on lateral walls of said component, each of said 
female lock assemblies comprising a female body 
including female socket means defining a female 
socket opening adapted for receipt of a pin mem- 
ber, and female lock means movable with respect 
to said female socket means between a release 
position and a locking position for selectively lock- 
ing such pin member in said female socket means; 

and a plurality of male lock assemblies dis- 
posed on lateral walls of said component, each of 
said male lock assemblies comprising a rigid, gen- 
erally horizontally oriented pin member adapted for 
engagement with a female lock assembly of a 
similar construction component for locking the 
component together. 

The present invention provides further improve- 
ments in such construction components. 

However, while the inventions of said prior pat- 
ents are described In the context of buoyant con- 
struction components, such as are used to form 
barges, floating platforms, floating bridges, and the 
like, it is contemplated that the present invention 
maybe applied not only to such boyant compo- 
nents but also to components for forming non- 
floating civil engineering structures such as earth 
supported bridges, earth supported platforms, etc. 

In modern international commerce, there is 
widespread use of what are termed "standard 
freight containers." Such a container Is generally in 
the form of a rectangular parallelepiped. It not only 
has standardized external dimensions, but in addi- 
tion, usually includes a standard form of fitting 
which may be engaged by standardized tools and 
the like for both lifting and moving the container, 
and for lashing it in place in various locations. 
Freight handling facilities, e.g. at seaports, through- 
out the world, have been equipped with such stan- 
dardized lifting and moving equipment, whereas 
freight vehicles, such as ships, have been 
equipped with standard sized racks used in align- 
ing and retaining such containers. Such standard- 



ization, on an international scale, has vastly facili- 
tated the shipping and handling of many types of 
freight which can be packed in the containers. 

Coinciding with the above developments in 

5 freight handling equipment and practices, is the 
need for transporting construction components of 
the type generally exemplified by the aforemen- 
tioned prior U.S. patents to the locations at which 
they will be used. Such transport could be greatly 

70 facilitated and the cost thereof reduced if the con- 
struction components couiri be handled and 
shipped in the same manner as standard freight 
containers. 

The generally rectangular parallelepiped con- 

75 figuration of such components would readily lend 
itself to such handling, but problems are presented 
by the fact that the lock assemblies carried by the 
components include protruding pin members. 
Thus, for example, if the gross dimensions of such 

20 a component, measured between the outer sur- 
faces of its walls, were sized to correspond to 
those of a standard freight container, the pins of 
the lock assemblies would protrude beyond such 
standardized profile or gross dimensions, and 

25 thereby prevent the component from being placed 
in the standardized racks typically provided on 
freighters. On the other hand, if the construction 
component were sized so that its dimensions, mea- 
sured to the outer ends of the lock pins, would 

30 correspond to those of a standard freight container, 
the gross dimensions, measured between the outer 
surfaces of the walls, would then be too small to 
enable the component to be properly held in such 
racks. 

35 Furthermore, even if the components are not to 

be handled or shipped as standard freight contai/t- • 
ers, it would be preferable to eliminate the protrud- 
ing pins in any transport or storage situation, not 
only for the most economic use of space, but also 

40 for the protection of the pins themselves and other 
structures, apparatus, or even personnel which the 
pins might strike in the course of handling. 

Another area for potential improvement re- 
volves around the fact that, when such construction 

45 components are locked together to form a given 
structure, many different types of loads may be 
imposed thereon. For example, where the compo- 
nents are assembled to form a floating structure, 
one of the greatest forces is a vertical shear-type 

50 force exerted by virtue of the fact that one compo- 
nent tends to rise or fall with respect to another 
due. for example, to wave action and/or to the 
passage of motor vehicles from one component to 
the next across the upper surface of the overall 

55 structure. Another significant type of force is a 
horizontally directed tensile force exerted by virtue 
of the tendency of the connected components to 
separate. There are also transverse horizontal 
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shear-type lorces. which generally represent a 
somewhat less serious problem than the transverse 
vertical shear torces. 

In the structures disclosed In the aforemen- 
tioned prior U.S. patents, when two components 
are locked together, the transfer of all of these 
various forces from one component to the next 
involves the pin members of the male lock assem- 
blies. Thus, the dimensions of these pin members 
are a limiting factor on the magnitude of forces 
which can be handled. The ramifications of this 
lim'itation in turn include not only limits on the uses 
to v/hich such components can be put, but also 
lim'rts on the size of the components themselves, 
given a specific pin size. 

Yet another area for potential improvement re- 
lates to the fact that, in many situations, it is 
desirable, or even necessary, that the workers who 
assemble the construction components to form a 
completed structure stand on those very 
comonents as they are being connected together. 
When the components are buoyant, and are con- 
nected together while floating on a tKDdy of water, 
the problems are further complicated. Thus, it is 
extremely important that the lock systems be easy 
to use, requiring only a few simple motions with 
simple hand tools. In general, the aforementioned 
U.S. Patents No. 2,876.726. No. 3,057,315, and No. 
3.805,721 meet these needs quite well. However, 
when the workers stand, as they naturally would, 
near the component wall at which the connections 
are to be made, and if the components are floating, 
then the components tend to rock or tip downwar- 
dly at said adjacent walls, which tends to splay the 
lower edges of said walls making it difficult to mate 
the connectors along said lower edges. 

There have been attempts to address the var- 
ious problems discussed above, but they have not 
been completely satisfactory. In particular, there 
have been suggestions that pontoons or the like 
could be sized to generally correspond to standard 
freight containers. These devices have been de- 
signed with locks substantially different from the 
type described and illustrated in the aforemen- 
tioned prior U.S. patents. 

German Patent Publications No. 2725060 and 
No. 2651247 are exemplary. The lock structures 
illustrated therein do not employ horizontally ex- 
tending pin members carried by the components to 
be connected. Rather, the components must be 
brought together so that recesses in the two com- 
ponents are properly aligned, and then a separate 
pin member is inserted into the aligned recesses in 
a vertical directional mode, the pin member and 
recesses being configured so as to effect connec- 
tion of the two components. 

This system suffers from several disadvan- 
tages. Rrst, in what may have been an effort to 



devise a locking arrangement which would not in- 
clude parts protruding substantially beyond the 
gross dimensions of the structural component, a 
form of locking system has been chosen which 
5 differs substantially from the type of lock generally 
descritved and illustrated in prior U.S. Patents No. 
2.876,726. No. 3.057.315 and No. 3,805.721. This 
is undesirable because the general type of lock 
disclosed in said prior U.S. patents has proven, 

70 over many years of use. to be particularly effective, 
reliable, easy to use. and otherwise highly success- 
ful in the connection of construction components, 
particularly lor floating structures, for which use this 
last-mentioned locking scheme was specially de- 

75 veloped. It is undesirable to sacrifice these proven 
and highly successful features of the locks exem- 
plified by the prior U.S. patents by going to the 
less effecting locking scheme exemplified by the 
aforementioned German patent publications. 

20 Another problem with the type of structure ex- 

emplified by the German patent publications is that 
the locking system requires a completely separate 
insertable pin member. These pin members must 
be separately carried and stored, and therefore 

25 they are susceptible to being lost, misappropriated 
by workers for use as mako-shift tools; or otherwise 
disposed of so that, when the time comes to con- 
nect the structural components to form a structure, 
the pin members either cannot t>e located, or have 

30 been damaged. 

Still another problem with this type of prior art 
scheme is that, due to the elimination of any part 
which extends a substantial distance horizontally 
from the side walls of the construction component. 

35 there is no effective structural guidance for bringing 
two such components into proper alignment, and 
maintaining them so aligned, so that the pin mem- 
ber can be inserted into the aligned recesses in 
order to complete the lock. This can be a particular 

40 problem when it is necessary to connect such 
components while they are floating on a body of 
water. 

In some instances, structures somewhat similar 
to those disclosed in the German patent publica- 
ns tions have further been provided with mating lugs 
and recesses projecting and receiving in a gen- 
erally horizontal direction, but by a distance small 
enough not to interfere with the handling of the 
structural component in the manner of a standard 
50 freight container. Because of this very lim'rted hori- 
zontal extent, these lugs and recesses do not really 
provide a great deal of assistance with the align- 
ment problem described above. In short, the com- 
ponents must be fairly closely aligned before the 
55 lugs and recesses can be engaged. It is believed 
that such lugs and recesses probably were not 
provided primarily to serve as guides in aligning 
the components, but rather, may have been pro- 
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vided to bear the shear loads between the compo- 
nents, since the vertically arranged pin and recess 
scheme does not include any means for doing so. 

Still another scheme for connecting pontoons is 
disclosed, in various embodiments, in the following 
U.S. patents: No. 3,799,100; No. 3,818,854; No. 
3,822.667; No. 3.938,461 ; and No. 4.290,382. The 
last-mentioned patent generally corresponds to at 
least one known commercial embodiment of such 
scheme. One of the main features of this scheme 
is that it is specifically designed to provide a 
hi rig ill 9 -type action or articulation between the con- 
nected pontoons about a horizontal axis. All of the 
connectors on a given side of the pontoon are 
horizontally aligned on the same level. Further- 
more, as best shown in the first four patents listed 
above, the pin members of the locks have flexible 
elastomeric sections bridging gaps between adja- 
cent pontoons to allow for such articulation. The 
last listed patent. U.S. Patent No. 4.290.382. further 
discloses the provision of separate shear bearing 
formations. These formations define generally cy- 
lindrical shear bearing surfaces, with the axes of 
the cylinders disposed horizontally and aligned with 
the pin-type connectors so as to form large hinges. 

This type of connection scheme, ano the hing- 
ing action specifically provided thereby, are unac- 
ceptable In construction components for forming 
such structures as bridges, drilling platforms, etc. 
Furthermore, the connectors are so large and un- 
wieldy that they cannot be manually moved, even 
with hand tools, but rather, require the use of large, 
heavy duty power tools such as motorized winches. 
Likewise, the extremely large connector elements, 
e.g. th 3 shear bearing formations which protrude 
substantially from the sides of the pontoons, effec- 
tively eliminate the possibility of i>izing and han- 
dling the pontoons as standard freight containers. 

The present invention utilizes many general 
principles of lock systems disclosed in prior U.S. 
Patents No. 2,876.726, No. 3.057,315, and No. 
3.805,721, with the proven advantages and success 
in connecting construction components, buoyant or 
otherwise, but with further improvements which ad- 
dress the various problems discussed above In 
connection with the prior art. 

More particularly, a construction component of 
the present invention has thereon a plurality of 
male and female lock assemblies, generally similar 
to the lock assemblies disclosed in the aforemen- 
tioned prior U.S. patents, and in particular US-A- 
3805721, adapted for engagement with respective 
female and male lock assemblies of a similar con- 
struction component for locking the two compo- 
nents together. In accordance with the present in- 
vention, however, each of the male lock assemblies 
comprises a male body fixedly mounted on the 
component and has its rigid, generally horizontally 



oriented pin member carried by the male body for 
reciprocation between an advanced position in 
which it protrudes from the lateral wall on which the 
lock assembly is mounted, and a retracted position 

5 in which it lies generally within the gross dimen- 
sions of the component (i.e. in which it does not 
protrude from the component by a distance suffi- 
cient to interfere with its handling in the manner of 
a standard freight container). 

70 Furthermore, the male and female lock assem- 

blies comprise respective shear bearing formations 
integrally joined to their respective bodies. These 
shearing bearing formations project and receive 
horizontally for interengagement when their respec- 

75 five lock assembly is mated with a lock assembly 
of the opposite gender of another such construction 
component, and they define respective opposed 
shear bearing surfaces for transmitting shear forces 
transverse to the pin member independently of that 

20 pin member. 

By means of the construction of the present 
invention it is possible to choose the gross dimen- 
sions to generally correspond to those of a stan- 
dard freight container. Thus, for shipping and han- 

25 dling, the pin members may be disposed in their 
retracted positions, and the component on which 
they are carried may further be provided with stan- 
dard container fittings whereby the container may 
be lifted, lashed, and otherwise handled in gen- 

30 erally the same manner as such freight containers. 
However, when the construction component has 
been unloaded at the construction site, the pin 
members may be placed in their advanced posi- 
tions, extending substantially outwardly from the 

35 side walls of the component, whereby tapered sur- 
faces on the pin members and/or the sockets of 
the mating female assemblies of another compo- 
nent to be connected may gradually guide the 
components into a properly aligned position and 

40 aid in temporarily maintaining such position, as 
explained more fully in the aforementioned U.S. 
patents. 

Even if the components on which the lock 
assemblies are carried are not sized to correspond 

45 generally to standard freight containers, the retrac- 
tability of the pins of the male lock assemblies is 
highly desirable since it makes the lock assem- 
blies, and the components in general, much easier 
and safe both to handle and store in virtually any 

50 situation. 

Another important feature of the present inven- 
tion is that the male and female lock assemblies 
include Integral shear bearing formations, projec- 
ting and receiving in a generally horizontal direc- 

55 tional mode for interengagement when the male 
and female lock assemblies are mated and locked, 
so as to transfer shear loads between the con- 
nected assemblies independently of the respective 
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pin member. The extent o1 horizontal projection o1 
any such shear bearing lormation need not be so 
great as to intedere with the alorementioned han- 
dling ot the construction component in the manner 
of a standard freight container. Furthermore, al- 
though the rigidity of the pin members, and the 
arrangement of the lock assemblies in vertical tan- 
dem pairs prevents hinging action as mentioried 
hereinabove, the shear bearing formations are pref- 
erably configured to further positively resist any 
such hinging action atwjut a horizontal axis. 

Sy i*e»i€rviriy Uie pin member from shear load- 
ing in at least one transverse direction, e.g. vertical, 
it is possible to make the vertical transverse dimen- 
sion of the pin member, in the area adjacent the 
socket means when the pin is advanced and 
locked Into a female assembly, significantly smaller 
than its transverse horizontal direction. This in turn 
makes it possible to maximise the distance t>e- 
tween the centers of gravity of two tandem pins, 
thereby Increasing the resistance to hinging action. 
From another point of view, it is possible to sub- 
stantially increase the transverse horizontal dimen- 
sion of the pin. to increase its tensile and horizontal 
shear bearing capacity., without a corresponding 
increase in transverse vertical dimension. Thus, 
without an unduly large or heavy pin. larger and 
heavier construction components may be used, 
and the manner in which the components are used 
may be expanded. . 

Unlike the prior art exemplified by the German 
patent publications, however, the present invention 
still makes use ot .a horizontally extending . pin in 
the male lock assembly and a corresponding sock- 
et in the female lock assembly. Therefore, when 
the pin member is inserted into the female socket, 
these structures may temporarily bear the vertical 
shear loads white the lock means are being moved 
to their locking positions. Again, this represents a 
tremendous advantage in terms of the ease of 
assembling the components in actual practice, par- 
ticularly when the .components must be assembled 
while floating on water. 

In the preferred emt>odiments of the present 
invention, the male lock assemblies of each con- 
struction component are arranged in tandem pairs, 
the two male lock assemblies of each such pair 
being vertically spaced from each other along a 
lateral wall of the construction component. The 
female lock assemblies are similariy arranged in 
tandem vertical pairs. Thus, since the pin members 
of the male lock assemblies are rigid, the present 
invention is designed to specifically prevent any 
substantial hinging action t}etween adjacent con- 
nected construction components. Nevertheless, the 
pin memt^ers and other movable parts may be 
made sufficiently small so as to be manually mov- 
able v/ith simple hand tools. 



Each of the female lock assemblies includes a 
female body comprising a female socket means 
defining a female socket opening adapted for re- 
ceipt of such a pin member. Further, the female 

5 lock assembly includes lock means movable gen- 
erally transverse to the socket opening between a 
release position and a locking position for select 
tively locking the pin member in the female socket 
means. The male lock assembly, in tum, likewise 

70 comprises a lock means similar to that of the 
female lock assembly which is movahla generally 
transverse to the pin member between a release 
position and a locking position for selectively lock- 
ing the pin memt^er in at least one of, but preler- 

75 ably either of, its two positions. 

More particularly, the pin member has a head, 
end. a tail end. and two lock engagement regions 
located between the ends and also spaced from 
each other along the length of the pin member. 

20 The male lock assembly further includes a male 
body comprising male socket means having front 
and rear faces and defining a male socket opening 
extending therethrough in the front-rear directional 
mode. The pin member is received In this male 

25 socket opening for reciprocation relative to the 
male socket means tx»tween its advanced and re- 
tracted positions. 

When the pin memt>er is in its advanced posi- 
tion, one of its lock engagement regions Is dis- 

30 posed forward of the front face of the male socket 
means by a distance such that, if the pin member 
is inserted into the socket opening of a female lock 
assembly of another construction component, this 
first lock engagement region will be properly posi- 

35 tioned for engagement by the lock means of the 
female lock assembly. At the same time, v/ith the 
pin member in its advanced position, the second of 
the lock engagement regions is located behind the 
rear face of the male socket means so that it is in 

40 proper position for engagement by the male lock 
means for locking the pin member in its advanced 
position and also transferring rear-to-front loads 
imposed on the pin member to the male body on 
which it is carried. When the pin member is In rts 

45 retracted posrtion, the first lock engagement region 
thereof is disposed behind the rear face of the 
male socket means in a position analogous to that 
of Hie second lock engagement region when the 
pin memt^er is in its advanced position. Thus, In 

50 the retracted position, the first lock engagement 
region may be engaged by the male lock means to 
retain the pin member In the retracted position. 

It can thus be seen that the locking system of 
the present construction components provides a 

55 scheme which allows the profile of the lock assem- 
blies to be reduced so as not to Interfere with 
shipping and handling of the construction compo- 
nent on which they are carried in the manner of a 
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Standard freight container. Nevertheless, after such 
shipping and handling, substantially horizontally ex- 
tending pin members may be advanced to provide 
all of the advantages of the types of lock assem- 
blies generally disclosed in prior U.S. Patents No. 
2,876.726, No. 3.057.315, and No. 3.805,721. 

Furthermore, there are no separate parts which 
must be separately carried, and therefore could be 
lost. Rather, the lock assemblies of the present 
invention are completely self-contained. More par- 
ticularly, the reciprocable pin members of the male 
lock assemblies, as weii as the reciprocable lock 
means of both the male and female lock assem- 
blies, are carried on those lock assemblies, and 
retained against separation therefrom. In addition, 
the means are provided for so retaining the male 
and female lock means in raised positions against 
the force of gravity. This represents a considerable 
advantage over various other types of prior art 
locking schemes as described more fully above. 

The lock means of each pair of lock assem- 
blies are preferably connected for joint vertical 
movement. This permits the lower of the two lock 
assemblies to be operated along with the upper 
assembly by workers standing on the upper decks 
of the construction components. To aid in solving 
the problems of tipping or rocking of the construc- 
tion components by such workers standing close to 
the lateral walls on which the lock assemblies are 
being used, resulting in splaying of the lower ends 
of those walls, the female lock means of a pair of 
female lock assemblies may be designed so that 
the lower of the two lock means will engage a pin 
member inserted in the respective female sockets 
before the upper lock means will engage a like 
related pin when the two lock means are driven 
downwardly in unison. The male lock mec^ns may 
be similarly designed, but for a different purpose. 
Specifically, when it is desired to place the pin 
members of a tandem pair of male lock assemblies 
in their retracted positions, and lock them in such 
positions, the lower pin member can be forced 
inwardly to its retracted position, the lock means 
can be jointly lowered until said lower pin is en- 
gaged, the upper pin can then be forced to its 
retracted position, and the lock means can be 
further lowered to completely engage and lock both 
pins in their retracted positions. This eliminates the 
need to manually hold both pins In their retracted 
positions while the lock means are being lowered. 

A preferred embodiment of a construction com- 
ponent in accordance with the present invention 
will now be described in detail with reference to the 
accompanying drawings in which: 

Fig. 1 is a perspective view of a preferred em- 
bodiment of a construction component in accor- 
dance with the present invention. 
Fig. 2 is a top plan view of several construction 



components, of the type illustrated In Fig. 1. 
positioned for prospective connection in one of 
several possible configurations. 
Fig. 3 Is a transverse view through the construc- 
5 tion component of Rg. 1 taken along the line 3-3 
of Fig. 1. 

Fig. 4 is a side view, partly in cross section and 
partly in elevation, of a pair of tandem male lock 
assemblies. 

70 Fig. 5 is a front view of the tandem male lock 
assemblies, taken generally on the line 5-5 of 
Fig. 4. 

Fig. 6 is a view, similar to that of Fig. 4, showing 

a pair of tandem female lock assemblies. 
75 Fig. 7 is a view of the tandem female lock 

assemblies similar to that of Fig. 5 and taken 

generally on the line 7-7 of Fig. 6. 

Fig. 8 is a side view, partly in cross section and 

partly In elevation, showing the tandem lock 
20 assemblies of Figs. 4 and 6 in mated and locked 

condition. 

Fig. 9 is an enlarged detailed view, taken along 
the line 9-9 of Fig. 8. 

Fig. 10 is an enlarged detailed side view. In 
25 cross section, of one of the male lock assem- 
blies with the pin member thereof locked in its 
retracted position. 
Fig. 1 represents a construction component 10 
in accordance with a preferred embodiment of the 
30 present invention. The illustrated components 10 
incorporate various features which represent im- 
provements in the apparatus described and illus- 
trated in prior U.S. Patents No. 2,876,726. No. 
3,057,315. and No. 3,805.721. Such improvements 
35 will be described In detail hereinaftr^- . Otherwise, 
the component 10 and the lock assemblies carried 
thereby may be assumed to incorporate the var- 
ious features disclosed in said prior U.S. patents. 
The construction component 10, as shown, is a 
40 buoyant type, so that it may be used in construct- 
ing floating bridges, barges, floating piers or docks, 
floating platforms, and the like. It will be appre- 
ciated, however, that the component 10, along with 
similar components, could likewise be used in the 
45 construction of various non-floating structures, such 
as land supported bridges, platforms, etc. Con- 
struction, components specifically intended for the 
latter type usage may or may not be made buoy- 
ant, as desired. 
50 More specifically, component 10 is in the form 

of a rectangular parallelepiped. Component 10 in- 
cludes an internal force bearing framework, to be 
described hereinafter, which is generally encased 
within an outer covering including an upper wall 12, 
55 a lower wall 13, and four lateral walls. The lateral 
walls in turn are subdivided into end walls 14 and 
side walls 16. 

In each corner of the component 10, there is 
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mounted a standard container fitting 18. Such fit- 
tings are well known, and in particular, are of the 
same type which are used in the corners of stan- 
dard freight containers. Each of the fittings 18 has 
three intersecting t)ores 19 into which lifting tools, 
lash lines and the like can be inserted for lifting 
and handling the conrvponent 10, lashing K in place 
in racks on a freighter, and otherwise handling the 
component 10 in the same manner as starvdard 
freight containers are handled. 

The gross dimensions of component 10, mea- 
suied between the outer surfaces of its various 
pairs of opposite walls, generally correspond to 
those of a standard freight container. For example, 
the gross dimensions o1 component 10 may cor- 
respond to those of any of the standard size con- 
tainers listed in the leaflet "ISO Container Dimen- 
sions". However, it is contemplated that the 
present invention could be adapted to other con- 
tainer sizes which may become standard in the 
future. 

When it is said that the gross dimensions of 
component 10 "generally" correspond to those of a 
standard freight container, it is meant that any 
projections formed by the container fittings 18 or 
the various parts of the lock - assemblies fo be 
described hereinafter, when those lock assembfies 
are placed in suitable posKions for transport, do not 
project beyond the outer surfaces of the walls of 
component 10 by distances such as to interfere 
with the shipping and handling of component 10 in 
generally the same, manner as a standard freight 
container. 

A plurality of upper and lower male lock as- 
semblies 20 and 20*. respectively, and upper and 
lower fema!D lock assemblies 22 and 22\ respec- 
tively, are carried adjacent the upper and lower 
edges of the lateral walls, i.e. end walls 14 and side 
walls 16. The lock assemblies are arranged in pairs 
to be operated in tandem, the assemblies of each 
pair t>eing vertically spaced so that they are dis- 
posed respectively adjacent the upper and lower 
edges of the particular lateral wall on which they 
are located. The terms "verticar and "horizonlaP 
are used herein for convenience: they refer to the 
apparatus as sf)own and as normally used, and 
should not be construed as further limiting the 
scope. The assemblies of each pair are of the 
same gender, and the male and female assemblies 
are alternated along the length of each lateral wall, 
and are of an even number. Thus, on each end wall 
14 there are two pairs of assemblies, one pair of 
male assemblies 20 and 20* and one pair of female 
assemblies 22 and 22*. 

Furthermore, the male assemblies 20 and 20' 
on one of the end walls 1 4 are disposed across 
from and aligned with the female assemblies 22 
and 22' of the other of the end walls 14. Thus, as 



may be seen in Rg. 2. one end of a component 10 
can be aligned wrth either end of another similar 
component 10, and the male assemblies of each of 
said ends will automatically be aligned with the 

s female assemblies of the other of said ends so that 
the two can be connected. Similarly, there are eight 
pair of lock assemblies, alternately male and fe- 
male, arranged along the length of each of the side 
walls 16. and each male assembly on one side of 

10 the construction component is located across from 
a female assembly on the other side. Thus, a given 
side of a component 10 can be connected to either 
side of another similar component 10. 

This differs from the arrangements disclosed in 

75 said prior U.S. Patents No. 2,876.726. No. 
3,057.315, and No. 3,805.721. wherein all of the 
assemblies on any given side of the device were of 
the same gender, and consequently, a given end or 
side of one component could only be connected to 

20 one end or one side of a similar component. Of 
course, it will be appreciated that Rg. 2 illustrates 
only one, and that a relatively simple one. of the 
many configurations in which such components 
can be connected, tt will be noted, in particular, 

35 that arhong the variations are those in which com- 
ponents are connected end-to-2>ide and those in 
which they are connected side-to-side, but in an 
offset or staggered manner. 

As previously mentioned, the construction 

30 component 10 includes an Internal structural frame- 
work which, as more fully described in the afore- 
mentioned prior U.S. patents, may include a plural- 
ity of interconnected trusses. An exemplary truss, 
and more specifically a transverse truss extending 

35 from side-to-side within component 10. is shown in 
Rg. 3. As mentioned, each ta';dem pair of male 
assemblies on one side o1 the construction compo- 
nent is located across from a tandem pair of fe- 
male assemblies , on the other side of the compo- 

40 nent. 

As shown in Rg. 3. such complementary pairs 
of male and female lock assemblies are mounted 
at opposite ends of a given transverse truss. The 
truss shown in Rg. 3 includes parallel upper and 

45 lower cords 24 and 26, interconnected by struts 28. 
As fully explained in prior U.S. Patent No. 
3,057.315. struts 28 are arranged so as to abut 
cords 24 and 26 at spaced apart locations, so as to 
enhance the flexibility of the truss. Similarly, rails 

50 30. which space upper wall 12 from the upper 
extremity of cord 24 and similar cords in other 
trusses throughout the construction component, 
abut cord 24 at positions spaced longitudinally 
from those at which the trusses 28 abut cord 24. 

55 Likewise, rails 32 which are disposed between the 
bottom of lower cord 26 and the bottom v/all 1 3 of 
the construction component are longitudinally 
spaced from the locations of abutment of struts 28 
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with cord 26. 

Referring now jointly to Figs. 3, 4 and. 5, each 
of the male lock assemblies 20 and 20' of the 
tandem pair shown includes a body in the form of 
a housing 34 or 34', respectively. Housing 34 will 
be described in greater detail hereinafter. Housings 
34 and 34' are identical, but reversed in orientation 
so that they are mirror images across a horizontal 
plane. At this point, it is further noted, that any part 
of lower male lock assembly 20' which is identical 
to a part of upper male lock assembly 20 will be 
designated Dy the same reference numeral with the 
character appended thereto. To the extent that 
the upper and lower male lock assemblies are 
identical, the lower assembly will not be described 
in great detail. The same scheme will be utilized In 
describing upper and lower female lock assemblies 
22 and 22'. 

Housing 34 has a front wall 36 located near the 
outer end of the truss in position for general align- 
ment with the respective side wall 16, and a rear 
wall 38 spaced therefrom inwardly with respect to 
the truss. Cord 24 is channel-shaped and is welded 
to one side of the housing 34 of the upper male 
lock assembly 20 of the tandem pair. Cord 24 is 
oriented so that its channel faces laterally out- 
wardly with respect to the connected male housing 
34. The weld lines 40 extend along housing 34 for 
a substantial distance in the front-rear directional 
mode. In addition, there is a weld 41 across the 
end of cord 24. 

As best seen in Figs. 4 and 5, another channel- 
shaped cord 42 is welded to the opposite side of 
the housing 34 from cord 24. Cord 42 forms a part 
of another truss, which \v -o mirror image of the 
truss shown in Fig. 3, and .vhich further includes 
lower cord 44 and interconnecting struts (not 
shown). Thus, the housing 34 of the upper male 
lock assembly 20 is sandwiched between the up- 
per cords 24 and 42 of two adjacent trusses. Simi- 
larly, housing 34* of lower male lock assembly 20' 
is welded between the ends of the lower cords 26 
and 44 of the two adjacent trusses. 

Referring now to Figs. 3, 6 and 7, there is 
shown a pair of tandem female lock assemblies 22 
and 22', each of which includes a female body in 
the form of a female housing 46 or 46*, respec- 
tively. (Hereinafter, parts of the male and female 
lock assemblies which are more or less similar or 
analogous will be designated "male" or "female" to 
distinguish between the parts of the two genders of 
assemblies, and this is not intended to imply that 
these parts are necessarily of a projecting or re- 
ceiving type configuration.) 

Female housing 46 has a front wall 48 and a 
rear wall 50 spaced therefrom. Thus, when the 
upper female housing 46 is welded between the 
ends of cords 24 and 42 opposite the ends which 



mount the upper male assembly 20, the weld lines 
52 may extend a substantial distance In the front- 
rear directional mode. There Is also a weld 53 
across the end of the cord. The female housing 46' 
5 of the lower female lock assembly is likewise weld- 
ed between the ends of cords 26 and 44 opposite 
those which mount the lower male lock assembly 
20'. 

Referring now to Figs. 4 and 5, the male lock 

70 assemblies 20 and 20' will be described in greater 
detail, and it will be understood that all other tan* 
dem pairs of male lock assemblies on the compo- 
nent 1 0, are identical. 

The front wall 36 of male housing 34 has a 

75 thickened portion 54 which serves as the male 
socket means and has rear and front walls 54a and 
54b. respectively. Male socket means defines a 
rectangular male socket opening 56 extending 
therethrough in the front-rear directional mode. (As 

20 used herein, the "front-rear directional mode'* will 
generally refer to a position or direction of orienta- 
tion parallel to front-to-rear and rear-to-front direc- 
tions.) As shown in Fig. 5. the transverse horizontal 
dimension of male socket opening 56 is substan- 

25 tially greater than its transverse vertical dimension. 

The male iock assembly 20 further includes a 
monolithic cast metallic pin member 58 which is 
slidably received in opening 56 for reciprocation, in 
the front-rear directional mode, between an ad- 

30 vanced position, as shown in Fig. 4. and a retracted 
position, as shown in Fig. 10. The portion of pin 
member 58 which is received in opening 56 is 
generally of a complementary rectangular cross- 
sectional configuration, of greater horizontal dimen- 

35 sion than vertical dimension. '' 
Comparing Figs. 4, 5, 9 and 10, the outermost 
or head end of pin member 58 Is tapered, as 
shown at 60. to a somewhat smaller rectangular 
cross section. Head end 60 has a notch 61 in its 

40 Upper surface. At the juncture of head end 60 and 
the larger rectangular portion 64 of pin member 58, 
there is a first lock engagement region or necked 
down area including a pair of grooves 62 extending 
vertically along opposite sides of pin member 58 

45 and opening laterally outwardly. Rearward of 
grooves 62 is the relatively large rectangular por- 
tion 64 of pin member 58, forward or rear portions 
of which are disposed in opening 56, depending 
upon whether pin member 58 is in its retracted or 

50 advanced position. 

Portion 64 of pin member 58 has recesses 66 
In its upper and lower surfaces, for a purpose to be 
described hereinafter. Recesses 66 are not suffi- 
ciently large to unduly detract from the load bear- 

55 ing capabilities of portion 64 of pin member 58. 

At the rear extremity of large rectangular por- 
tion 64 of pin member 58, there is a second lock 
engagement region or necked down area including 
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vertical grooves 68 substantially identical to 
grooves 62. Rearward o1 grooves 68 is a small 
tapered section 70, which in turn adjoins the cylin- 
drical tail end 72 of the pin member 58. It should 
be noted that the diameter of tail end 72 does not 
exceed the vertical dimension of rectangular por- 
tion 64 of pin member 58. 

Male lock assembly 20 further comprises lock 
means In ttie fomi of a plate-ltke lock memt)er 74. 
The male lock member 74 is substantially identical 
to the female lock member. 116 of female lock 
dcsembly 22» to be described more luiiy herein- 
beiov/. Thus, comparison of Figs. 4 and 5, which 
show male lock member 74 in its lower or locking 
position, with Figs. 6 and 7, which show the iden- 
tical female lock member 116 in Its upper or re- 
lease position, may facilitate understanding of both 
male and female lock members. 

More pcirticulariy. lock member 74 is generally 
in the form of an inverted U, having downwardly 
extending tines or rails 76 sized to slidably fit in 
respective locking grooves 68. or alternatively, in 
respective locking grooves 62. Rails 76 are joined 
al their upper ends by a bridge section 78. A tab 
80 extends rearward ly from the upper end of 
bridge section 78. 

Lock memt>er 74 is disposed just rearwardly of 
male socket means 54 in sliding abutment with the 
rear face 54a thereof. An opening 84 in the upper 
wall 35 of male housing 34 allows lock member 74 
to be raised from the locking position shown in Rg. 
4. wherein rails 76 are disposed in one or the other 
of the two pair of locking grooves 62 or 68, to a 
raised release position, wherein the locking mem- 
ber 74 clears the pin member 58. For this purpose, 
a suitable tool such a? a crowbar, can be inserted 
in a notch 84a ii opening 84 and engaged under 
tab 80. 

The lower male lock assembly 20* of the tan- 
dem pair has a male housing 34' which is a mirror 
image of housing 34 across a horizontal plane. 
Assembly 20* further includes a pin member 58' 
which is identical to the pin member 58 of the 
upper male lock assembly 20 and oriented in the 
same manner. Because the pin members 58 and 
58' are identical, and because their locking 
grooves, e.g. 62 and 68. extend completely there- 
through in the vertical direction, it Is possible for 
the lock member 75 of lower male lock assembly 
20' to be oriented in the same manner as the lock 
member 74 of upper male lock assembly 20, i.e. 
whh its bridge section uppermost and its rails or 
tines extending downwardly therefrom. Lock mem- 
ber 75 is identical to lock member 74. except that it 
lacks the tab 80 and its rails 77 are longer. 

The two lock members 74 and 75 are con- 
nected for joint reciprocation between their locking 
positions and release positions by lock extensran 



means in the form of rods 82 welded to the lat- 
erally outer sides of the two male lock nr>embers. 
The lower end of the housing 34 of the upper male 
lock assembly, and the identical upper end of the 

5 housing 34* of the lower male lock assembly are 
open to permit the necessary movements of rods 
82. These open ends of housings 34 and 34* are 
further rigidly interconnected by body extension 
means in the fornri of a channel member 86. as by 

10 welding. Guides 73 are welded to housing 34' for 
cooperation with the rear surface of lower male 
lock member 75. 

A male lock retainer, which is substantially 
identical to the device 61 . 62. 63, 64 shown in prior 

75 U.S. Patent No. 3.805.721. is provided. Briefly, the 
device includes a base plate 87 which is welded 
between the sides of channel 86 in a position to 
slidably engage the front surfaces of rod 82. A nut 
and bolt assembly 89 connects plate 87 to a spring 

20 88 which is thereby clamped against the rear sur- 
faces of rods 82 to f rictionally engage the rods, and 
thereby, indirectly frictionally engage the lock 
members 74 and 75. The force with which the 
device 87, 88, 89 frictionally . engages rods 82 is 

25 generally sufficient to prevent separation of the 
lock members 74 and 75 from their respec^ve lock 
assemblies. In addition, positive stop bars 91 are 
welded between rods 82, for abutment wKh blocks 
93 carried on plate 87. to positively limit vertical 

30 movement and prevent such separation. In addi- 
tion, the friction device 87. 88, 89 urges the lock 
members 74 and 75 forwardly against their respec- 
tive sockets 54 and 54*. Rnally. friction device 87, 
88. 89 will temporarily maintain the tandem lock 

35 member 74 and 75 in any position in which they 
are placed, and in particular, if they are raised, will 
temporarily maintain them in a i«ised position 
against the force of gravrty. Nevertheless, the force 
with which the friction device engages rods 82 is 

40 not so great as to interfere with selective manual 
raising or lowering of the lock memt)ers, with sim- 
ple tools such as crowbars and hammers, when 
desired. 

To more securely hold the male lock members 
<5 74 and 75 in their lowered or locking F>ositions. an 
inverted-U-shaped latch spring 90 is mounted on 
rods 82. Spring 90 is substantially identical in 
structure and function to that of prior U.S. Patent 
No. 3.805,721. and thus, will not be described in 
50 great detail herein. Briefly, spring 90 is biased 
rearwardly so that, when the locking members 74 
and 75 are in their locking positions, as shown in 
Rg. 4. the upper end of spring 90 is disposed 
beneath the upper wall 35 of housing 34 just adja- 
55 cent opening 84. When it is desired to raise the 
lock members 74 and 75. a tool can be inserted in 
notch 84a to pry spring 90 forward so that the lock 
members can be raised. Then, whenever the lock 
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members are again lowered to their locking posi- 
tions, spring 90 will autonDatically snap back into a 
latching position under the upper wall of housing 
34. 

The rear wall 38 of housing 34 has a pocket 92 5 
extending rearwardly therefrom for sliding receipt 
of the tail end 72 of pin member 58. A helical 
compression spring 94 is interposed between the 
bottom of pocket 92 and a shoulder 96 on the tail 
end 72 of pin member 58 to bias pin member 58 io 
forward. To retain pin member 58 from being eject- 
ed through socket opening 5b or falMng out from 
that opening when the lock member 74 is raised to 
its release position, a pin retainer in the form of 
spring 98 is carried on the underside of pin mem- 75 
ber 58. Spring 98 extends generally longitudinally 
along pin member 58. Its rear end is anchored on 
pin member 58, while its forward end is free and 
biased outwardly away from pin member 58. How- 
ever, spring 98 can be biased inwardly so that it 20 
fits into a groove 100 (see Rg. 9) in the underside 
of pin member 58. 

Thus, in assembling the male lock assembly 
20, spring 94 can be inserted through socket open- 
ing 56 and into pocket 92. Pin member 58 is then 25 
inserted through socket opening 56, such insertion 
being permitted by the fact that the vertical dimen- 
sion of pin member 58 nowhere exceed that which 
might pass through socket opening 56. As the pin 
member 58. is being inserted into housing 34 30 
through socket opening 56, spring 98 is cammed 
inwardly by the lower surface of opening 56 into 
groove 100. Once groove 100 passes completely 
through socket opening 56, the forward end of 
spring 98 will spring outwardly and -abut the rear 35 
face 54a of socket means 54, thereby preventing 
pin member 58 from falling back out of opening 56. 
Abutment of spring 98 with rear face 54a of socket 
means 54 also limits forward movement of pin 
member 58 under influence of spring 94 to a 4o 
proper advanced position wherein grooves 68 are 
positioned for engagement by rails 76 of locking 
member 74. If it is necessary to disassemble the 
lock assembly, a suitable tool can be inserted 
through opening 84 to force spring 98 upwardly 4S 
into groove 100 until pin member 58 has been 
advanced sufficiently for spring 98 to be held in its 
groove 100 by the lower surface of socket opening 
56. 

The rear wall 38* of housing 34* of lower male so 
lock assembly 20* has a pocket 92' identical to 
pocket 92. As previously mentioned, the pin mem- 
bers 58 and 58* of the upper and lower male lock 
assemblies are identical, and the pin member 58' 
of the lower male lock assembly 20* has associated 55 
therewith springs identical, both in form and in 
interrelation with other parts of the lock assembly, 
to springs 94 and 98. Thus, these springs in the 



lower male lock assembly 20' will not be shown or 
further described in detail. 

The front wall 36 of housing 34 has a pair of 
shear bearing lugs 102 formed thereon. Lugs 102 
are disposed on opposite sides of socket opening 
56. Lugs 102 project fonwardly from the remainder 
of front face 54b of socket means 54, but by a 
distance sufficiently small that they will not inter- 
fere with the handling of the construction compo- 
nent 10 on which the lock assembly is carried in 
the manner of a standard freight container. The 
upper and lower surfaces 101 of each lug 102 are 
planar surfaces extending generally horizontally but 
slightly vertically inclined toward each other for a 
purpose to be described more fully hereinbelow. 
Housing 34' of lower male lock assembly 20' has 
identical lugs 102' thereon. 

Referring now to Figs. 6 and 7, upper female 
lock assembly 22 will be described in greater de- 
tail. The housing 46 of upper female lock assembly 
22 is similar to the housing 34 of upper male lock 
assembly 20 in many respects. Its front wall 48 
includes a female socket means 104 having rear 
face 104a and front face 104b. A female socket 
opening 106, substantially Identical in size and 
shape to opening 56 of male lock assembly 20, 
extends through socket means 1 04 in the front-rear 
directional mode. 

Front wall 48 of housing 46 differs from front 
wall 36 of housing 34 in that, rather than the lugs 
102, wall 48 has a pair of lugs 108 formed thereon 
and disposed immediately above and below socket 
opening 106. For convenience, lugs 108 extend 
completely laterally across the socket means 104. 
However, since the purpose of lugs 108 is to en- 
gage \uQ3 102 when the male and female lock 
assemblies are mated, each lug 1O8 could be 
replaced by a pair of lugs spaced apart by a 
distance corresponding to socket opening 106. 
Lugs 108 define therebetween a space 110 for 
receipt of lugs 1 02. The planar surfaces of lugs 1 08 
which define space 110 are slightly vertically in- 
clined to correspond to the taper 101 of lugs 102. 

The rear wall 50 of housing 46 is similar to the 
rear wall 38 of housing 34 of upper male lock 
assembly 20 except that it lacks the integral pocket 
92. The upper wall of housing 46 is similar to that 
of the male housing 34, and in particular, includes 
an opening 112 identical to opening 84 and includ- 
ing a notch 112a identical to notch 84a. The bottom 
of housing 46 is identical to that of housing 34, and 
in particular, is open and is connected by a chan- 
nel member 1 1 4 to the upper end of housing 46' of 
the lower female lock assembly 22'. 

A female lock member 116, identical to male 
lock member 74, is mounted for reciprocation with 
respect to socket means 104 and its socket open- 
ing 106 between a raised release position as 
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shown and a locking position in which the rails 118 
of locking member 116 are disposed generally on 
opposite sides of opening 106 and overlapping 
therewith. In addition to the rails or tines 118. 
locking member 116 includes a bridge section 120 
connecting the upper ends of rails 118. and a tab 
122 extending rearwardly therefrom. The structure 
of member 116 is identical to that of male lock 
member 74, and the relationships between the 
member 116 in its locking and release pos'rtions, 
with respect to opening 106, are precisely the 
same as the anaiogous positions oi members 74 
wrth respect to opening 56. 

Locking member 116 is likewise connected to 
a similar locking member 117 o1 the lower female 
lock assembly 22* by rods 124. by welding, tor 
joint reciprocation between locking and release po- 
sitions. The assembly 116. 124. 117 is identical to 
the assembly 74, 82, 75 of the tandem male lock 
assemblies 20 and 20\ Likewise, a frictional retain- 
ing device 125, 126. 127 identical to device 87, 88. 
89 is provided tor assembly 116, 124, 117, as are 
stops 129, 131 and a latch spring 128. identical to 
stops 91. 93 and spring 90, both in structure and 
lunction. 

As wrth the tandem male lock assemblies, the 
tandem female lock assemblies shown in Rgs. 6 
and 7 differ in that their housings 46 and 46* are 
reversed or arranged as mirror images of each 
other, while their respective locking members 116 
and 117 are oriented in the same direction, i.e. with 
their tines extending downwardly. Likewise, locking 
member 117 of the lower female lock assembly 
has longer tines 119 but lacks a tab analogous to 
■ tab 122 of memt>er 116. Otherwise, the lemale lock 
assemblies are identical, and in particular, it is 
noted that shear t>earing lugs 108*. identical to lugs 
108, are formed on front wall 46", and guides 109 
are provided for lower female lock member 117. 

The operation of the male and lemale lock 
assemblies Is as follows. For transport to the con- 
struction site, the pin memt>ers of the male lock 
assemblies would be placed in their retracted posi- 
tions. Fig. 10 shows the pin member 58 of upper 
lock assembly 20 in its retracted position, and the 
retracted position of the pin member 58' of the 
lower male lock assembly would be analogous. As 
shown in Rg. 10. pin member 58 has been forced 
rearwardly. compressing spring 94. until the 
grooves 62 of Ks first lock engagement region are 
disposed behind the rear face 54a of socket 54 
where they are engaged by respective rails 76 of 
locking member 74, which has been lowered to its 
locking position. 

As will be explained more fully below in con- 
nection with the advanced position of the pin 58. 
rails 76 are sized to project laterally outwardly from 
grooves 62 beyond the sides of opening 56 so that 



they may abut the rear face 54a o1 socket 54. 
Thus, the rear-to-iront lorce exerted on pin mem- 
ber 58 by compressed spring 94, or any other rear- 
to-tront force which might be exerted on pin mem- 

5 ber 58. is transmitted through locking member 74 
to socket 54. whereby pin member 58 is prevented 
from advancing from the position shown in Rg. 10. 
Although further retraction of pin 68 rearwardly 
from the position of Rg. 10 is not a particular 

70 problem, it might be noted that such movement will 
be limited by abutment of tab 80 of inr-k member 
74 with the edge of opening 84 in housing 34 and 
abutment of lock member 75 with guides 73. 

The locking member 74 is latched into its 

75 lowered or locking position, as shown, by virtue of 
the fact that spring 90 underlies the top wall 35 of 
housing 34 adjacent opening 84. It should be noted 
that, when the lock memt>er 74 is in its locking 
position, it lies generally flush with the upper ex- 

20 tremtty of housing 34. which in turn is generally 
flush with the top wall 12 of the construction corn- 
ponent 10 (shown in Rg. 10 but broken away in 
other Rgs. for clarity). The head end of pin mem- 
ber 58 projects forwardly from the front lace 54b of 

25 socket 54 only by a very small distance, generally 
comparable to that by which the lugs 102 project. 
As previously mentioned, this distance is not great 
enough to interfere, with transport and other han- 
dling of the construction component 10 in the man- 

30 ner of a standard freight container. Thus, with the 
apparatus in the position of Rg. 10, it will be seen 
that all parts of the male lock assembly lie gen- 
erally within the gross dimensions of the construc- 
tion component 10. The pin memt)er 58' will be 

35 held in a similar retracted position by its respective 
locking memt>er 75, as will all other pin members 
o1 all male lock assemblies on the construction 
component. 

When the component 10, and similar compo- 

40 nents to be connected thereto, have reached the 
construction site, the pin memt>ers of those male 
lock assemblies which will be used to make up the 
connections between the construction components 
will be placed in their advanced positions, as 

45 shown in Fig. 4, and the locking members of the 
female lock assemblies to be connected therewith 
will t>e raised to their release Positions as shown In 
Rgs. 6 and 7. 

More specifically, with respect to the male lock 

50 assemblies, and beginning from the pos'rtion of Fig. 
10, a crowbar or other suitable tool is inserted into 
notch 84a in opening 84 in the top wall 35 of 
housing 34 of the upper male lock assembly 20. In 
a manner more fully explained in the aforemen- 

55 tioned prior U.S. patents, the tool is used to lorce 
the upper end of spring 90 forward, until it clears 
the underside ot the top housing wall and is forced 
under tab 80. By continued movement of the tool. 
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tab 80 can be pryed upwardly, thereby raising 
locking nnember 74 and the connected locking 
member 75 of the lower male lock assembly 20*. 
Continued upward movement may be effected, ei- 
ther with the same or another tool, or by hand, 
once the upward movement has been started in the 
aforementioned manner. 

When the locking members 74 and 75 have 
been raised a sufficient distance to clear their re- 
spective pin members 58 and 58', i.e. to their 
release positions (which are analogous to those 
chcwn in Figs. 6 and 7 for the female lock assem- 
blies) pin member 58 will be urged outwardly by 
spring 94, and pin member 58* will likewise be 
urged outwardly by a similar compression spring 
(not shown) in pocket 92'. If, for any reason, e.g. 
breakage of such compression springs, the pins 58 
and 58* do not advance from their retracted posi- 
tions, a simple tool can be engaged in notch 61 , or 
in any of the recesses 66, depending on the cur- 
rent position of the pin member, to force the pin 
member outwardly or forwardly to its advanced 
position. Since housing 34' is identical to housing 
34, and in particular, has an opening (not shown) in 
its lower wall identical to opening 84 in the upper 
wall of housing -34, a similar technrque may be 
used to force pin 58* outwardly or forwardly. 

As the portion of pin 58 which, in its retracted 
position, is disposed in pocket 92, moves forward- 
ly, spring 98 will automatically emerge from its 
groove 100 in the underside of pin member 58. 
Spring will engage rear face 54a of socket 54 when 
the pin member 58 is in its advanced position, i.e. 
with grooves 62 located well beyond front face 54b 
of socket 54 and with grooves 68 located Just 
behind rear face 54a, under influence of spring 94. 
Although spring 98 would not be sufficient to take 
high tensile loading, it will stop the movement of 
pin member 58 in the forward direction under the 
relatively low force exerted by spring 94, and tem- 
porarily hold the pin member 58 in that position 
until lock member 74 can be lowered to its locking 
position, as shown in Fig. 4. Pin member 58' has 
an identical spring (not shown) which similariy 
stops the forward movement of pin member 58' at 
its advanced position. 

When locking member 74 is lowered, as by 
striking it with a hammer, the connected locking 
member 75 will automatically be lowered therewith. 
Rails 76 of locking member 74 will enter grooves 
68, and rails 77 of locking member 75 will enter 
analogous grooves in lower pin member 58*. Since 
locking member 74 is sandwiched between rear 
face 54a of socket 54 and the edge of upper 
housing wall 35 adjacent opening 84, and lock 
member 75 is sandwiched between socket 54' and 
guides 73, this position locks the pin members in 
their advanced positions. The locking rails 76 or 77 



of each pair have their inner sides flared outwardly 
and downwardly, as explained in the aforemen- 
tioned prior U.S. patents (see also 118a and 119a 
in Fig. 7), to tighten the locking engagement gradu- 
5 ally. Also, as shown in Fig. 4, for example, the 
lower end of each rait 76 has its front and rear 
surfaces tapered inwardly and downwardly to guide 
the rails into the locking grooves. During the afore- 
mentioned lowering of the assembly 74. 82, 75, 

70 spring 90 will snap into place beneath the upper 
wall of housing 34 adjacent oneriinn S4. 

The locking members 116 and 117 of the tan- 
dem female lock assemblies 22 and 22' will be 
raised to their release positions, as shown in Figs. 

75 6 and 7, in the same manner as was done with the 
male lock assemblies. Then, with the male lock 
assemblies in the positions shown in Figs. 4 and 5, 
and the female lock assemblies in the positions 
shown in Figs. 6 and 7, the construction compo- 

20 nents on which these assemblies are carried are 
drawn toward each other, as by ropes or the like, 
so that pin members 58 and 58' enter socket 
openings 106 and 106', respectively. The tapered 
areas 60 on the head end of pin member 58 help 

25 to gradually guide the pin member into the female 
socket opening 106. Because the iugs 108 extend 
completely across the front face of female housing 
46, and in particular, across the upper and lower 
borders of socket opening 106, tapered areas 110 

30 likewise help to gradually guide pin member 58 
into socket opening 106. The same type action 
occurs in the lower lock assemblies 20' and 22'. 

When the assemblies have been thus mated, 
the grooves 62 of the first lock engagement region 

35 of pin 58 will be disposed just behind rear face 
104a of socket 1C4 of the mating female lock 
assembly. Analogous grooves of pin member 58' 
will be in a like position with respect to lower 
femafe lock assembly 22\ By striking the locking 

40 member 116 of the upper female lock assembly 
22, both locking members 116 and 117 are lowered 
to their locking positions, to place the apparatus in 
the condition illustrated in Figs. 8 and 9. 

It is specifically noted that, as the assembly 

45 116, 124, 117 is being lowered, long rails 119 of 
the lower female lock member 117 will begin to 
engage their respective pin member 58' before 
rails 118 of upper female lock member 116 engage 
pin 58. Because of the downward and outward 

50 flaring of the laterally inner edges 119a of rails 119 
(see Fig. 7), and the downward and inward tapering 
of the front and rear surfaces of the rails 119 at 
their lower ends (see 119b in Fig. 6). the lower lock 
assemblies 20' and 22' will be gradually cammed 

55 or wedged into firm mating engagement by the 
lowering of lock member 117. This will overcome 
any tendency of the lower edges of the lateral walls 
on which the lock assemblies are carried to splay 
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(as the weight of Ihe workers standing near those 
lateral walls on the upper deck tips or rocks the 
respective construction components). Thereafter, 
the upper lock memt>er 116 may readily be lully 
lowered and engaged whh its respective pin mem- 
ber. It is noted, in particular, that H the upper 
lemale lock rnemt>er 116 were permitted to engage 
its respective pin member too soon, it could pro- 
vide a pivot point which would increase the ten- 
dency of the lower edges o1 the lateral walls of the 
two construction components to splay thereby 
iTiakirig it uiKicuK to properly mate and lock the 
lower assemblies. 

With the apparatus in the condition illustrated 
in Figs. 8 and 9, because rails 118 of upper lemale 
locking member 116 are disposed in grooves 62 o1 
pin member 58, but extend laterally outwardly 
therefrom to abut rear lace 104a ot lemale socket 
104. any ffront-to-rear force exerted on pin member 
58 will be transmitted through locking member 118 
to socket 104, whereby pin member 58 Is locked 
into female lock assembly 22. 

II a rear*to-1ront tensile force is exerted on pin 
memt>er 58, e.g. if the construction component on 
which the female lock assembly 22 is carried tends 
to pull away from the construction component on 
which the male assembly 20 is carried, such force 
will be transmitted from the rear face 104a of 
socket 104 through locking member 118 to pin 
member 58. and from pin member 58 through male 
locking memt>er 74, to male socket 54. 

When the male and female lock assemblies 
have been mated and locked together, the shear 
bearing lugs 102 and 108 of the male and female 
lock assemblies, respectively, are meshed. Be- 
cause the shear l>earing formations 102 and 108 
project and receive in a generally front-rear direc- 
tional mode with respect to pin member 58, they 
are capable of transmitting shear forces transverse 
to pin memt>er 58 independently of that pin mem- 
ber. In particular, the upwardly and downwardly 
facing surfaces of lugs 102. and the opposed sur- 
laces of lugs 108, while tapered or vertically in- 
clined to help guide the lock assemblies into prop- 
er engagement and to ensure, through a wedging 
action, contact between the male and female shear 
bearing formations, face generally vertically, and 
therefore, are capable of transmitting vertical shear 
loads behveen the housing 34 and 46 indepen- 
dently of pin member 58. 

This arrangement is advantageous, especially 
for components to be used in constructing floating 
structures such as barges, because the vertical 
shear forces tend to be greater than the transverse 
horizontal shear forces. However, it will be appre- 
ciated that the principles oi the present invention 
can likewise be applied to provide shear bearing 
formations which would transmit horizontal shear 



forces independently of the pin member. In gen- 
eral, it is desirable that the shear bearing forma- 
tions be arranged so as to transmit shear loads 
transverse to the pin member in a direction gen- 
5 erally parallel to the path of reciprocation of the 
locking means, thus they should face generally in 
such direction. 

Returning to the exemplary emtwdiment illus- 
trated, wherein the shear bearing formations are 
70 arranged to transmit vertical shear loads, it can be 
seen, most notably in Fig. 5, that the transverse 
vertical dimension of pin memt>er 58 can be sub- 
stantially smaller tiian its transverse horizontal di- 
mension, since pin member 58 is relied upon to 
75 transmit only horizontal shear loads (which are usu- 
ally relatively low in the types of construction in 
question). Thus, a given locking system, compris- 
ing a male and female lock assembly, is capable of 
handling generally greater loads than were pre- 
20 viously possible. wKhout a corresponding increase 
in the overall size and weight of the pin memt^ers. 
Furthermore, by minimizing the vertical thickness 
of pins 58 and 58', it is possible to maximize the 
distance between their centers of gravity, and 
25 thereby better resist hinging action of the con- 
nected components on a horizontal axis. 

Because of the use of tandem pairs of lock 
assemblies, the assemblies of each pair being ver- 
tically spaced, and further due to the use of pin 
30 members which are termed (preferably mon- 
olithically) of metal or like rigid material throughout, 
the locking system of the present invention is de- 
fined to positively prevent any substantial hinging, 
at>out a horizontal axis, as between adjacent con-^ 
35 nection components. This crpibles such compo- 
nents to be assembled into many types of civil 
engineering structures which could not be properly 
formed with the articulated types of connections 
exemplified by certain prior art systems descril>ed 
40 hereinatx)ve. Not only is it possible, with the 
present invention, to form more stable floating 
structures, such as bridges, drilling platforms, etc.. 
but rt is also possible to form non-floating struc- 
tures such as land supported bridges and the like. 
45 Nevertheless, and again due to the rigidity of the 
pin members and their arrangement in vertical tan- 
dem pairs, it is not necessary to use unduly large 
force-transmitting parts in the lock assemblies, and 
In particular, all moving parts of the lock assem- 
50 blies. including the pin members and the male and 
female lock means, are easily manually movable 
using simple hand tools. The planar configuration 
of the meshed shear bearing surfaces 101 and 110 
further resists any such hinging action. 
55 Another feature which enhances the load han- 

dling characteristics of the apparatus is the tact 
that each of the housings 34 and 46 is integral - 
preferably monolithic and has a substantial front- 
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to-rear dimension, i.e. includes a front wall which 
defines the respective socket means and a rear 
wall spaced from that front wall. Referring again to 
Fig. 3. it will be recalled that the weld lines 40 and 
52 extend along a substantial front-rear extent of 
the respective housings 34 and 46. This differs 
from prior art arrangements in which a single plate- 
like socket (for a female assembly) or pin base (for 
a male assembly) was welded to the construction 
component. The new arrangement provides a bet- 
ter force distribution, and in particular, provides a 
weided attachment at a position spaced from the 
socket means, where substantial forces are felt, 
thereby lessening the chance of failure of one type 
or another. 

All of the above force transmitting interrelation- 
ships in the upper assemblies 20 and 22 are du- 
plicated in the analogous parts of the lower assem- 
blies 20' and 22\ so that the latter will not be 
further described in detail. However, it is noted that 
in Fig. 8, the meshing relationship between the 
shear bearing lugs 102' and 108' is further illus- 
trated in elevation. 

If it is desired to separate the construction 
components which have been thus connected to- 
gether, the upper ferr.ale lock member 116 is 
raised to its release position, carrying the lower 
female lock member 117 with it via rods 124. The 
construction components can then be separated. 
To provide low profiles for any additional transport 
or handling of the components, the female lock 
members can then be relowered into their locking 
positions, but without any pin members disposed in 
their respective sockets. 

To return the male lock assemblies to a low 
profile position, the upper male lock member 74 is 
firsi raised to its release position, carrying the 
lower member 75 therewith. Lower pin member 58' 
of the tandem pair of male lock assemblies is 
pushed rearwardly or inwardly to its retracted posi- 
tion and temporarily held there manually or by any 
suitable means. The interconnected lock members 
74 and 75 are partially lowered, by striking the 
upper member 74. Because the rails 77 of lower 
male lock member 75 are longer than the rails 76 
of upper male lock member 74. rails 77 will engage 
partially within grooves 62' of their respective pin 
member 58* while rails 76 of upper lock member 
74 are still clear of their respective pin member 58. 
This will temporarily hold pin member 58' in Its 
retracted position while pin member 58 is urged 
rearwardly to its retracted position. Then, while 
temporarily holding pin 58 in its retracted position, 
e.g. manually, the lock members 74 and 75 are 
further lowered to their full locking positions, 
wherein both pin members 58 and 58* are firmly 
locked In their retracted positions, and the locking 
assemblies 74. 82, 75 in turn is latched in place by 



engagement of spring 90 with the underside of the 
top wall of housing 34. 

Claims 

5 

1. A construction component comprising: 

a plurality of female lock assemblies 
(22,22') disposed on lateral walls (14,16) of 
said component, each of said female lock as- 

10 semblles comprising a female body (46,46') 

including female socket means (10^) dofining a 
female socket opening (106.106*) adapted for 
receipt of a pin member (58,58*), and female 
lock means (116,117) movable with respect to 

75 said female socket means between a release 

position and a locking position for selectively 
locking such pin member in said female socket 
means; 

and a plurality of male lock assemblies 
20 (20,20') disposed on lateral walls (14,16) of 

said component, each of said male lock as- 
semblies comprising a rigid generally horizon- 
tally oriented pin member (58,58*) adapted for 
engagement with a female lock assembly of a 
25 similar construction component for locking the 

components together, 
characterized in that: 

each of said male lock assemblies 
(20,20') comprises a male body (34,34') fixedly 

30 mounted on said component (10) and has its 

pin member (58,58*) carried by said male body 
(34,34*) for reciprocation between an advanced 
position in which said pin member (58,58') 
protrudes from said lateral wall (14,16) of said 

3b component and a retracted position In which 

said pin member (58,58*) lies generally within 
the gross dimensions of said component; 

and said male and female lock assemblies 
(20,20';22,22*) comprise respective shear bear- 

40 ing formations (1 02,1 02*;1 08,1 08') integrally 

adjoined to their respective bodies, said shear 
bearing formations (1 02,1 02';1 08,1 08') projec- 
ting and receiving generally horizontally for 
interengagement when their respective lock as- 

45 sembly is mated with a lock assembly of the 

opposite gender of another such construction 
component, and defining respective opposed 
shear bearing surfaces (101 ;unreferenced) for 
transmitting shear forces transverse to said pin 

50 member (58,58') independently of said pin 

member (58,58'). 

2. The apparatus of Claim 1, wherein said shear 
bearing formations (1 02,1 02';1 08,1 08') are 

55 adapted to so transmit vertical shear loads. 

3. The apparatus of Claim 2. wherein said shear 
bearing surfaces (101; unreferenced) are adapt- 
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ed to resist pivoting of such connected compo- 
nents at>out a horizontal axis. 

4. The apparatus o1 Claim 1. wherein said con- 
struction component is generally in the form o1 
a rectangular parallelepiped having gross di- 
mensions generally corresponding to those o1 
a standard freight container, and wherein said 
shear t)ear!ng formations (1 02,102';! 08.1 08') 
lie generally within said gross dimensions. 

Patentans prii che 

1. Bauelement. das folgendes umlasst: 

eine Vielzahl von aufnehmenden Sperranord- 
nungen (22,22'j, die auf lateralen Wanden 
(14.16) der Komponente angeordnet sind. wo- 
bei jede der aufnehmenden Sperranordnungen 
einen aufnehmenden Kdrper (46,46') umfasst. 
der ein aufnehmendes Fassungsmrttel (104) 
umfasst. das eine aulnehmende Fassungs51f- 
nung (106,106') definiert, die zum Empfang 
eines Strftgliedes (58,58') angeordnet ist, und 
ein aufnehmendes Sperrmrttel (116,117). das 
in Bezug auf das aufnehmende Passu ngsmittel 
zwischen einer Entsperrstellung und einer 
Sperrstellung bewegbar ist, um so ein Stilt- 
glied wahlweise in das aulnehmende Fas- 
sungsmittel zu sperren; 

und eine Vielzahl von einsetzbaren Sperran- 
ordnungen (20.20*), die auf lateralen Wanden 
(14, 16) der Komponente angeordnet sind, wo- 
bel jede der einsetzbaren Sperranordnungen 
ein festes, im allgemeinen waagerecht ange- 
ordnetes Stift-jUsd (58,58') umlasst, das in eine 
aulnehmende Sperranordnung eines ahnlichen 
Bauelements eingreifen kann. um die Elerriente 
aneinander zu sperren, 
dadurch gekennzetchnet, dass: 
jede der einsetzbaren Sperranordnungen 
(20,20*) einen einsetzbaren Korper (34,34*) 
umfasst, der fest aul dem Element (10) ange- 
bracht ist, und dessen Stiftglied (58,58') von 
dem einsetzbaren Korper (34,34') getragen 
wird, um zwischen einer vorgeschobenen Stel- 
lung, in der das Stiftglied (58.58*) aus der 
lateralen Wand (14.16) der Komponente her- 
ausragt, und einer eingezogenen Stellung, in 
der das Stiftglied (58,58') im allgemeinen in- 
nerhalb der Gesamtabmessungen des Ele- 
ments liegt. hin und her t>ewegt zu werden; 
die einsetzbaren und aufnehmenden Sperran- 
ordnungen (20 .20' ,22,22') entsprechende, inte- 
gral an ihren entsprechenden Korpern angren- 
zende Scherlagerformationen 
(1 02,1 02';1 08.108') umiassen, wobei die 
Scherlagerformationen im allgemeinen waage- 
recht zum Ineinandergreifen heryonragen und 
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aufnehmen, wenn ihre entsprechende Sperran- 
ordnung mit einer Sperranordnung der entge- 
gengesetzten Anordnung eines anderen sol- 
chen Bauelements gekoppelt wird. und relativ 
entgegengesetzte Scherlageroberflachen 
(I0l;nicht numeriert) definieren. um Scherkraf- 
te transversal zu dem Stiftglied (58,58*) unat>- 
hangig von dem Stiftglied (58,58*) zu Qbertrag- 
hen. 

2. Vorrichtung nach Anspruch 1, v/crin die Scher- 
lagerfomriationen (1 02,1 02';1 08.1 08') angeord- 
net sind, um so senkrechte Scherlasten zu 
Obertragen. 



3. Vorrichtung nach Anspruch 2, worin die Scher- 
lageroberflachen (101;nicht numeriert) ange- 
ordnet sind, um zu verhindern. dass sich sol- 
che angeschlossenen Elemente um eine waa- 

20 gerechte Achse drehen. 

4, Vorrichtung nach Anspruch 1. worin das Bau- 
element im allgemeinen in der Gestalt eines 

' " rechteckigen Parallelepipeds ist. das Gesamt- 
25 abmessungen hat, die im allgemeinen denjeni- 

gen eines serienmassigen Frachtcontatners 
entsprechen, und worin die Scherlagerforma- 
tionen (102.1 02';108.1 08') im allgemeinen in- 
nerhalb dieser Gesamtabmessungen liegen. 

30 

Revendications 

1. Element de construction comportant: 

une serie d' ensembles de blocage femelle 

35 (22,22') disposes sur les paro^-lj latdrales 

(14,16) dudit element, chacun desdiis ensem- 
bles de blocage femelle comportant un corps 
femelle (46.46*) dont des moyens a prise fer 
melle (104) d^finissant une ouverture de prise 

40 (106,106') adaptee pour recevoir un axe 

(58,58') et des moyens de blocage (116,117) 
amovibles par rapp>ort aux moyens de prise 
femelle entre une position d'ouverture et de 
blocage de maniere a perrnettre ie blocage 

45 s^lectif dudit axe dans lesdits moyens de prise 

femelle; 

et une s^rie d'ensembles de blocage male 
(20,20') disposes sur les parois laterales 
(14,16) dudit element, chacun desdits ensem- 
50 bles de blocage male comportant un element 

d'axe rigide (58.58') normalement orients en 
horizontale, permettant I'engagement avec 
Tensemble de blocage femelle d'un element 
de me me construction pour Ie blocage des 
55 deux Elements, 

caracteris^ en ce que: 

chacun des ensembles de blocage male 
(20,20') compxDrte un corps male (34,34') mon- 
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te fixe sur ledit Element (10) et son 616ment 
axe (58.58*) port§ par ledit corps male (34,34*) 
pour le mouvement r§ciproque entre une posi- 
tion avancee en laquelle ledit Element d'axe 
(58,58*) est en saillie par rapport h la parol 5 
lat^rale (14.16) dudit elennent et en position 
retract^ en laquelle ledtt element d*axe 
(58,58*) se situe gen^ralement s\Xu6 dans les 
cotes globales dudit 61§ment; 

et lesdits ensembles de blocage male et 70 
femelle (20,20* ;22, 22*) comportent des jeux de 
support en cisaillement (1 02,1 02';1 08,1 08*) 
rapportes solidaires h leurs corps respectifs, 
lesdits jeux de support en cisaillement 
(1 02,1 02*;1 08,1 08') etant en saillie et recevant 75 
g^neralement en horizontale pour I'engage- 
ment r^ciproque lorsque leur ensemble res- 
pectif de blocage est appari^ avec un ensem- 
ble de blocage du mode oppose d*un autre 
element semblable de construction, et d^finis- 20 
sant des surfaces respectives de support en 
cisaillement (101, sans reference) pour tran- 
smettre les forces de cisaillement transversa- 
les audit element d'axe (58.58*) Ind^pendam- 
ment dudit Element d'axe (58,58*). 25 

2. Le dispositif selon la revendication 1 , dont les- 
dits jeux de support en cisaillement (102.102'; 
108,108') sent adaptes pour ainsi transmettre 

les charges verticales en cisaillement. 30 

3. Le dispositif selon la revendication 2, dont les- 
dites surfaces de support en cisaillement (101, 
sans reference) sont adaptees pour resister au 
pivotement desdits Elements raccordes autour 35 
d*un axe horizciital. 

4. Le dispositif selon la revendication 1, dont 
1*6 lament de construction est g^n^ralement 
sous forme de parall^lepipede de cotes brutes 4o 
generales correspondant a celles d'un conte- 
neur normalise de transport de fret, et dont les 

jeux de support en cisaillement (102,102*; 
108.108') sont generalement situes dans lesdi- 
tes cotes brutes. 45 
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